Expression and characterization of isoforms of 3 beta-hydroxysteroid dehydrogenase/delta 5-->4-isomerase in the hamster.
The enzyme 3 beta-hydroxysteroid dehydrogenase/delta 5-->4-isomerase (3 beta-HSD) is essential for the production of all classes of steroid hormones. Multiple isozymes of this enzyme have been demonstrated in the kidney and liver of both the rat and the mouse, although the function of the enzyme in these tissues is unknown. We have characterized three isozymes of 3 beta-HSD expressed in various tissues of the hamster. Both western and northern blot analyses demonstrated very high levels of 3 beta-HSD in the adrenal, kidney and male liver. Conversely, there were extremely low levels of enzyme expression in the female liver. cDNA libraries prepared from RNA isolated from hamster adrenal, kidney and liver were screened with a full-length cDNA encoding human type 1 3 beta-HSD. Separate cDNAs encoding three isoforms of 3 beta-HSD were isolated from these libraries. To examine the properties of the isoforms, the cDNAs were ligated into expression vectors for over-expression in 293 human fetal kidney cells. The type 1 isoform, isolated from an adrenal cDNA library, was identified as a high-affinity 3 beta-hydroxysteroid dehydrogenase. A separate isoform, designated type 2, was isolated from the kidney, and this was also a high-affinity dehydrogenase/isomerase. Two cDNAs were isolated from the liver, one identical in sequence to type 2 of the kidney, and a distinct cDNA encoding an isoform designated type 3. The type 3 3 beta-HSD possessed no steroid dehydrogenase activity but was found to function as a 3-ketosteroid reductase. Thus male hamster liver expresses a high-affinity 3 beta-HSD (type 2) and a 3-ketosteroid reductase (type 3), whereas the kidney of both sexes express the type 2 3 beta-HSD isoform. These differ from the type 1 3 beta-HSD expressed in the adrenal cortex.